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Use of trawls for sampling fish 
HOWARD F. KROSCH* 
ABSTRACT- The use of trawls for sampling fish populations is discussed. Techniques and equip-
ment for this trawling operation included a small boot with o 25-foot trawl and O battery-powered 
winch on o forward-mounted crossboom for setting and retrieving the trawl. 
A trawl is a bag-shaped net that is pulled through the 
water for the purpose of catching fish or other organisms. 
There are two main kinds of trawls, bottom trawls and 
mid-water trawls, which are pulled through the water at 
levels implied by the names. This paper deals only with 
bottom trawls. 
The first type of bottom trawl used was the beam 
trawl, so named because the mouth of the trawl is held 
open in the horizontal direction by a weighted wooden 
beam. 
Difficulty of handling this heavy and bulky wooden 
beam brought about the development of the trawl door 
for spreading the mouth of a net. A trawl door (also 
known as an otter board) operates in the manner of a 
kite or paravane. A towline is attached to a door in an 
eccentric manner, causing the door to sheer through the 
water at an angle to the direction of pull on the towline. 
A pair of these doors attached to the trawl and sheering 
outward in opposite directions hold the mouth of the 
trawl open in the horizontal plane. Weights on the foot-
rope (leadline) keep the net on the bottom, and floats on 
the headrope ( floatline) and water pressure provide the 
vertical opening. 
Although trawls have been used in marine fisheries for 
more than 100 years, they were not used in Minnesota 
and neighboring states until quite recently. This state's 
Department of Natural Resources has been using trawls 
for sampling about I 5 years, mainly on large lakes. 
Trawling is a specialized sampling method and, like all 
sampling methods, has characteristic advantages and dis-
advantages. 
Some advantages of trawling : It is a quick method for 
sampling and is operable at all depths. Unlike trapnets 
or gillnets, there is no need to wait a day before finding 
out what has been caught. A trawl is an active rather 
than passive type of sampling gear ( catch is not depend-
ent on movement of fish into the net) and the mortality of 
captured fish is low. 
Among disadvantages of trawling: The bottom must 
be smooth and free of obstructions. Although fish of all 
sizes are captured, a trawl is somewhat size selective, 
with larger fish being more able to avoid the net than 
small fish. 
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Styled for different uses 
There are many designs of bottom trawls, according 
to the use for which the trawl is intended. The style of 
trawl that is used by the Minnesota Department of Nat-
ural Resources is a semi-balloon shrimp trawl which was 
developed in the Gulf of Mexico shrimp fishery. 
Various sizes of trawls have been used, ranging in 
headrope length from 12 feet to 25 feet. In all cases the 
mesh size was ¾ -inch square measure, and the cod end 
had a liner of ¼ -inch square mesh. The liner retains 
small fish which lead back to the cod end rather than 
attempting to escape through the large mesh in the body 
of the net. 
Large trawls have proved more efficient than small 
ones, catching proportionately more fish tha~ would be 
expected from the difference in size. Power requirements 
for pulling the trawl and the amount of room in the boat 
for stowing the trawl and doors are factors limiting the 
size of equipment in a particular case. 
Trawling from a small boat 
As part of a study to evaluate the effects of heated 
water discharged from an electric generating plant on 
the fish populations of Lake St. Croix, at the Minne-
sota-Wisconsin boundary, a 25-foot (headrope measure) 
semi-balloon shrimp trawl was used. Lake St. Croix is a 
wide stretch of the St. Croix river about 25 miles long, 
from ¾ to I½ miles wide, and from I 5 to 50 feet deep. 
The equipment and procedures described here have 
been developed during five seasons of trawling and have 
proven quite satisfactory. The workboat used is a 16-
foot, 7-inch fiberglass Boston Whaler, Nauset Model. 
It is powered by a 65-horsepower outboard engine 
equipped with an electric starter, alternator and tach-
ometer. The motor controls are located on a console in 
the middle of the boat. 
The trawling equipment consists of a 2- x 8-inch 
wooden crossboom IO feet long and mounted athwart-
ships immediately forward of the control console and a 
double-drum electric winch mounted on this crossboom 
(Figure t). The boom and winch may be demounted if 
the boat is needed for other types of work. 
The boom is prevented from moving aft by stays from 
either end to the stem of the boat. Vertical and sidewise 
movement is prevented by clamps which hook under the 
gunwales. 
The winch arrangement 
The winch was specially constructed after a search 
failed to locate a suitable commercial one. (Figure 2). 
The cost of materials for the winch, exclusive of labor, 
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FIGURE 1. - Diagramatic top view of boat and trawl 
mechanism. 
was about $120. The winch motor is a I 2-volt D.C. air-
craft flap actuator which was obtained from a surplus 
dealer. The motor is reversible and is rated at about two 
horsepower. It has a 200-to-1 planetary gear reduction, 
an electric clutch, and a brake. The 12-volt electrical 
system for the outboard motor provides current for the 
winch, but two 70-amp.-hour batteries connected in 
parallel are used to ensure sufficient power. The batteries 
are recharged by the 10-amp. alternator on the outboard 
motor. 
The winch motor is coupled by a universal joint to the 
winch drive shaft. Two 12-tooth sprockets keyed to the 
drive shaft transmit power to the two 36-tooth sprockets 
keyed to the shafts of the winch drums with No. 50 roller 
chain. The port drum rotates in the same direction as the 
motor and the starboard drum turns in the opposite di-
rection. Counter-rotation is achieved by an idler sprocket. 
Winch speed is about 50 to 75 feet per minute. 
The winch motor control is an OFF-ON reversing 
switch of 100-amp. capacity on the control console. The 
drums are constructed of two 10-inch diameter "vee" 
pulleys spaced 5 inches apart and keyed to a shaft. A 
short length of steel tubing is welded to the pulleys con-
centric with the shaft to serve as an arbor and to prevent 
the pulleys from spreading apart under pressure from the 
warps. 
The frame of the winch is constructed of I-inch square 
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FIGURE 2. - Diagram of winch mechanism: (A) 12-volt 
motor, (B) winch drive shaft coupling, (C, D) 12-tooth 
sprockets, (E, F) 36-tooth sprockets, (G, H) winch drums, 
(J) idler sprocket, ( K) winch motor control. 
steel tubing having ¼-inch waU thickness. All of the 
shafts are ¾ -inch diameter and run in self-aligning ball-
bearing pillow blocks. Chain tension is adjusted by mov-
ing the drums inboard or outboard by means of shims 
placed between the pillow blocks and the frame. 
The winch is mounted on the crossboom as shown in 
Figure 1, with the axes of the drums parallel to the length 
of the boat. The warps lead from the drums around cheek 
blocks at either end of the boom and are shackled to the 
trawl doors. The trawl doors are connected to the trawl 
by 20-foot sweep ropes. The original trawl warps (tow-
lines) were ¼-inch diameter hollow braided polyethy-
lene rope, but these warps abraded quickly and were re-
placed with Vs -inch diameter steel cable. 
Streaming and retrieving the trawl 
When streaming the trawl, the doors are placed in the 
water and about five feet of warp is paid out. The trawl 
is then streamed over the starboard quarter while the 
boat is moving forward slowly. When the net is all in 
the water, the port sweep ropes are quickly passed over 
the top of the outboard motor and the warps, which are 
marked at intervals, are paid out to the proper length 
under tension. A ratio of 4 to I or greater ratio of warp 
length to water depth is used. To avoid shock loads on 
the winch, the boat is slowed until the warps slacken 
before the winch is stopped. 
An 11-inch pitch, 13-inch diameter, 3-blade propellor 
is used on the outboard motor during all trawling. Stan-
dard hauls of 10 minutes duration at a motor speed of 
3,200 RPM (slightly less than full throttle) are made. 
Timing is started after the net is streamed and the warps 
paid out. 
The trawl is retrieved with the outboard motor running 
at slow speed (1 ,000 to 1,500 RPM) in forward gear in 
order to wind the warps onto the winch under slight ten-
sion, and to provide steering control so that the boat will 
not swing across the warps. The winch is operated until 
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the trawl doors are pulled up to the boom. The port 
sweep ropes are then secured and passed over the out-
board motor while the boat is turned to starboard. The 
motor is then shifted to neutral, the starboard sweep 
ropes are secured, and the trawl is pulled manually into 
the boat over the starboard quarter. There is no inde-
pendent control of the winch drums and no level-wind 
mechanism, so occasionally one warp will pile up on the 
drum and be retrieved at a faster rate than the other. 
This has caused no problems, since the inequality in 
length has been only two to three feet, and is eliminated 
when the warps are paid out for the next haul. 
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Poriferan fauna of ,a Minnesota pond 
Lm.JISE A. ROLLINS* 
ABSTRACT-An examination of sponges in Lund's Pond, within Itasca State Park, Clearwater 
County, Minnesota, was conducted in the summer of 1970. Five species, representing four genera, 
were identified. Some physical characteristics and water chemistry of the pond also were examined. 
Lund's Pond is located on Two Spot Trail 1.8 miles 
west of 15-Mile Park Drive in Itasca State Park, Clear-
water County, Minnesota. It has long attracted the at-
tention of students in limnology and invertebrate zoofogy 
classes a the University of Minnesota Itasca Biological 
Station. Some of the more striking aspects of the pond 
are the scarcity of aquatic flowering plants, the paucity 
of algae, and the great abundance of freshwater sponges. 
The purpose of this study was to identify the sponges 
of Lund's Pond and to examine physical and chemical 
features that might be significant in their ecology. 
The pond is a small, well-sheltered body of water sur-
rounded by slopes approximately 30 feet high. The trees 
on the slopes are mostly aspen and birch, and some con-
ifers. The elevation, approximately 1,700 feet above sea 
level, is one of the highest points in Itasca State Park. 
The source of water for the pond seems to be rainwater 
falling directly or washing down from the surrounding 
slopes. The substrate is relatively firm, with W-15 cm 
of mud and decaying vegetation. The dimensions of the 
pond as measured in August 1969 are as follows: 
Length - 132 meters 
Maximum width- 64.7 meters 
Shoreline length - 358 meters 
Area - 0.303 hectares 
Volume - 4028 cubic meters 
Maximum depth - 3.4 meters 
Mean depth - 1.33 meters 
Volume development - 2.8 
Figure 1 shows the pond's shape and depth contour 
lines of the pond as determined in the summer of 1969. 
Collection and analysis 
Sponges were collected by hand from depths ranging 
from approximately 0.1 to 1.0 meter, placed in small 
jars and taken to a laboratory for identification. Sponges 
*LOUISE A. ROLLINS is a graduate student in the De-
partment of Zoology at the University of Minnesota. She 
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exhibiting a variety of growth forms were collected on 
the following dates: 7 /2/70, 7 / 13 /70, and 7 / 19 /70. 
In the laboratory, a smaU portion of the sponge (about 
1 cm3 ) was placed in a test tube, and gemmules of the 
same sponge were separated with a fine forceps and 
placed in another test tube. Preparation of spicules were 
made by placing concentrated nitric acid and a few crys-
tals of potassium dichromate in the test tubes and boiling 
until only silicon spicules remained, usually within 5 to 
10 minutes. The test tubes were then centrifuged and the 
acid was decanted. The spicules were rinsed three or 
four times with distilled water to remove all acid and 
fina1ly suspended in 95 per cent ethanol. A drop of 
ethanol containing the spicules was placed on a clean 
microscope slide and ignited to concentrate the spicules 
on the slide. 
The spicules were examined with a compound micro-
scope, and some of the preparations were made perma-
nent by the addition of a drop of Canada balsam or Per-
mountlID mounting medium and a cover glass. 
Chemical and physical determinations were made for 
oxygen, temperature, phenolpthalein alkalinity, total al-
kalinity, calcium, magnesium hardness, calcium hardness, 
pH and silica. Temperatures were taken with a standard 
temperature probe and thermistor. A Kemmerer water 
sampler was used to obtain water samples from various 
depths. Oxygen content was determined by the azide 
modification of the Winkler Iodometric Method. Alka-
linities and hardness were measured by means of a stan-
dard volumetric method ( Golterman, 1969). Silica con-
tent was determined by a standard colorimetric molybdo-
silicate method ( Golterman, 1969). The pH was meas-
ured with a standard pH meter or pH-paper. Transpar-
ency was measured by means of a Secchi disc. 
Sponge and pond data 
Table I shows lists the species of sponges coUected, 
the substrate from which they were obtained, and aver-
age spicule length of a sampling of ten spicules in each 
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